The 
Introduction
In their editorial for this minitrack at HICSS 2004, Schuring and Spil stated "Developing, implementing and using information technology in organisations is a complex social activity. It is often characterised by ill-defined problems or vague goals, conflicts and disruptions that result from organisational change. Successfully implementing information systems in healthcare organisations appears to be a difficult task." [1] . In the three years that have passed since this inaugural minitrack, research on implementation, adoption and diffusion of information systems (IS) in healthcare has grown substantially.
A review of this literature shows that a common factor in this field of study is the inherent complexities involved in IS implementation in health [2] , as well as a resistance by health professionals to accept and utilise information and communication technologies (ICT). This is a view supported by researchers and health informaticians alike and although the gap has decreased, the traditional lag in technology adoption in health which has been widely reported for over a decade [3] [4] [5] [6] [7] [8] still holds true today -despite advances in technology, the increasingly high profile attributed to health ICT [9] and the potential benefits of adoption [10] .
Another commonality in this research is the subject of enquiry. While the technologies studied range from telehealth [11] , to clinical decision support tools [12] , to electronic health records [13] , to handheld computers [14] (amongst others); there is an almost exclusive focus on the acute care sector and the physicians who work within it [15] [16] [17] [18] [19] [20] [21] [22] [23] . Outside of the acute care sector, medical practitioners and their local practices are again the focus [24] . This focus on the medical profession is understandable, given the vital and omnipresent role they occupy within the sector. While this research is important and needs to continue, there is a concurrent need to ensure technology acceptance research is inclusive of all health professions across sectors and settings within health. The healthcare workforce is made up of a range of professionals including physicians, nurses, physiotherapists, occupational therapists, psychologists, dentists etc. all of whom play a unique and important role. While it could be stated that the goal of all health care professionals is similar -to improve the health and wellbeing of health consumers, each profession has a unique approach to achieving that goal and a unique set of skills, knowledge and frameworks that guide their practice. Following this logic, we can not presume to understand technology acceptance within health unless we study all the players in the system. This marries recent calls for health-ICT agendas, strategies and research to broaden its focus to include long-term and chronic care [25, 26] .
When considering technologies such as electronic health records the inclusion of chronic care seems obvious, as it is consumers with chronic health complaints that spend more time in the health sector and come into contact with a wider range of health professionals, working in a variety of contexts, than their acutely-ill counterparts.
The research reported in this paper attempts to address these issues by studying technology acceptance and use by Australian allied health therapists, particularly occupational therapists. Occupational therapists (OTs) are allied health professionals who provide support to a wide range of people with physical, psychological or developmental injuries or disabilities. They work in a wide variety of settings including private practice, hospitals, nursing homes, community centres and private industry and work with clients across the lifespan, from infancy to old age [27] .
This paper provides a brief overview of the theoretical background and development of a model of technology acceptance and associated hypotheses. The methodology employed to empirically validate the model and to analyse the data is explained. The findings from the three-phase study are presented. The paper concludes with a discussion of the significance and implications of the results.
Research Model and Hypotheses
The research model developed in this study ( Figure 1 ) draws on findings from relevant prior research and is primarily based on the UTAUT model [28] and on the generic framework for technology acceptance proposed by Chau & Hu [29] . For a full discussion of the development of the research model and associated hypotheses see [30] and [31] .
The Unified Theory of Acceptance and Use of Technology (UTAUT) was formulated by leading technology acceptance researchers and published in the September 2003 edition of MIS Quarterly [28] . The model was formulated based on conceptual and empirical similarities across 8 prominent competing technology acceptance models.
UTAUT was empirically validated amongst 4 businesses in various industries (the health sector was a notable exception) and cross-validated using data from another 2. UTAUT was able to explain 70% of technology acceptance behaviour [28] . The UTAUT model was adapted for this research due to the comprehensiveness and rigour applied in its development and its high explanatory power.
Chau & Hu's [29] 'three-dimensions framework' was adapted for this research due to its applicability to acceptance within the health sector and for its provision of contexts which assist a systematic The research model theorises that technology acceptance has three dimensions: 1) characteristics of the individual; 2) characteristics of the technology; and, 3) characteristics of the implementation context. The characteristics of individual users are grouped within the individual context. The technological context refers to the characteristics of the technology itself and is made up of two determinantsperformance expectancy and effort expectancy. The implementation context refers to the specific professional environment of the user and includes the determinants of social influence, organisational facilitating conditions and compatibility. It is the implementation context which is theorised to have the predominant influence on user acceptance, as it is within this dimension that organisational and social issues are examined and, importantly, the compatibility of the technology with the clinical priorities of delivering positive outcomes for clients.
In this research model, compatibility is defined as the degree to which an innovation is perceived as being consistent with the existing practices, values, needs and experiences of the health care professional (adapted from [29, [32] [33] [34] ). In a health care context, compatibility of a technology with the work practices, values, needs and experiences of the user becomes a crucial determinant in acceptance decision-making. The high value placed on the therapeutic relationship between a client and therapist can not be underestimated as it is a crucial tool in the therapeutic process.
An innovation which is perceived to be incompatible with this process or incompatible with the ultimate aim of improved patient outcome, will ultimately lead to rejection of the innovation by health care professionals. This is emphasised by research conducted into telepsychiatry innovation in clinical practice [35] . In this instance, health care professionals who were initially championing the virtues of telepsychiatry, eventually found that the technology threatened deeply embedded professional constructs about the nature and practice of therapeutic relationships and was eventually rejected and resisted in a determined way [35] .
The model is assumed to be influenced by variables such as age, IT experience, IT skill level, job position, work sector, work setting and geographical area -all of which are important characteristics which define Australia's OT population. 
Hypotheses

Methodology
The proposed model was tested through a threephase study design, using mixed-mode methodology to collect substantial quantitative, qualitative and longitudinal data on technology acceptance and use amongst occupational therapists across Australia. Phase I consisted of the development of the preliminary research model, questionnaire development and pre-testing and conducting focus groups to obtain qualitative data. Phase II collected substantial survey data and phase III involved a longitudinal analysis of technology acceptance. The results of phase II and III are reported in this paper.
Phase II -Survey
Phase II involved a national survey sent to 6453 Australian occupational therapists to provide crosssectional data on behavioural intention and acceptance of ICT and other issues surrounding utilisation of ICT.
For the purpose of the questionnaire, ICT was defined as a generalised term used to describe technologies that process information and aid communication.
These technologies include, but are not limited to, a personal computer, various software programs, handheld computers, laptop computers, email and the Internet. Questionnaire content included 35 items designed to measure the constructs and relationships contained in the research model. Where possible, previously developed and validated items were used. Items were measured using a 7-point Likert-type scale, with 1 = strongly disagree and 7 = strongly agree. Questions were randomly arranged to reduce the potential ceiling or floor effect that may induce monotonous responses from participants. The strong theoretical underpinnings of the research model and the questionnaire items used to measure model constructs, strengthens instrument development by permitting the use of pre-specified and identified constructs [36] .
Phase III -Case Study
A longitudinal multi-method field study was designed to examine ICT acceptance and use and the associated individual and organisational impacts of use or non-use within a small non-profit, communitybased health care organisation. The organisation (referred to as KaK) provides specialised therapy and education services for children and families. It is predominantly dependent on Government funding. Of the 16 paid staff members only 5 are full time employees.
In 2004 KaK was awarded an IS Grant to fund a complete overhaul of the existing IS. The pre-grant infrastructure at KaK was vastly inadequate and did not meet the organisation's needs.
The IS implemented at KaK refers to the entire system, as changes were made to every aspect of the existing infrastructure. This included substantial changes to hardware, software, data and networks. KaK underwent a major undertaking, installing all elements of the new system over a weekend. When staff returned to work they were given a 3-hour group training session and were faced with major changes to their IS infrastructure and related processes.
Data collection was longitudinal over a 7-month timeframe, timed in conjunction with the introduction and use of the new computer system. Methods of data collection included questionnaires, interviews with members of the organisation, participant observation, a review of documentation and the installation of Visual Timeanalyzer, a time-use program which tracks all computer activities automatically and analyses these graphically [37] . The final section of the questionnaire contained the same 35 items used in phase II to measure the model constructs. The questionnaire was administered at three points in time: 1 week post-training, three months post-implementation and 7 months postimplementation.
Results -Phase II
Study Respondents
Thirty two (32%) percent of the 6453 questionnaires distributed were returned. Of the 2044 responses received, 439 had incomplete responses that pertained to the measurement model. This analysis pertains to the remaining 1605 complete responses.
The average age of respondents was 37 years and 95% were female. Based on the gender and age distributions of the data, the sample appears highly representative of the occupational therapist population within Australia [38] .
OTs in management or senior roles made up 32.6% of the respondents and 13.7% were self-employed. The number of years of computer/ICT experience ranged from 1-30 years, with an average of 11.7 years. The majority (66.5%) of respondents rated their computer skills as 'medium' and almost a quarter of the respondents believed they have low levels of computer skills.
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Assessment of Measurement Model
The partial least squares (PLS) approach of structural equation modelling (SEM) was used in this test of the research model. The PLS approach is most suited to this research as it supports both confirmatory and exploratory research. With its emphasis on identifying the variance and relationships between constructs and/or variables PLS permits exploration of the data and is well suited to accommodate complex theoretical and measurement models [39, 40] . In addition, PLS does not require multivariate normality, permits models to be estimated using ordinal data derived from scales and is able to accommodate small sample sizes (of relevance to the breakdown of data in the subsequent analysis) [39, 40] . The PLS technique has been used by IS researchers and those investigating technology acceptance, with particular note, Venketesh et al.'s development of the UTAUT model, on which this research model is based [28] .
The analysis of the research model was conducted using PLS Graph v03.00 [41] . Model estimation involved two stages: firstly, the reliability and validity of the measurement model was assessed; and secondly the structural model was assessed. This insures that measures of the constructs are reliable and valid before assessing the relationships among the constructs [40] To ensure the research model has acceptable measurement properties, reliability, internal consistency and discriminant validity were assessed. Individual item reliability was tested by using PLS to produce individual item loadings. Of the 35 items SI4, SE1, SE3 and SE4 had loadings of less than the acceptable level of 0.3 [42] and were removed from further analyses. As a result, computer self-efficacy (SE) has only the one item included in the analysis of the model. While this is statistically correct, using only one item to measure a construct limits the model's ability to adequately capture the entire concept and raises the potential for respondent error. It is recommended that future studies revise the indicators for SE.
The revised model with 31 indicators was again tested using PLS. All individual item reliabilities were above 0.662 and thus deemed reliable. All internal composite reliabilities were greater than the acceptable level of 0.70 [43] . The square roots of the shared variance between the constructs and their measures (AVE) were higher than the correlation of latent variables, with the exception of 2 values (COM/PE and COM/ATT). Thus while convergent and discriminant validity is good, it is not fully supported. These figures are displayed in Table 1 . While not discounting the relevance and importance of these statistical significance figures, the high statistical power is to be expected due to the large number of cases (n=1605) which will produce small standard errors and make the statistical tests overly sensitive [44] .
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Measures of practical significance can be applied to this data to provide a further level of analysis to assess the substantive and theoretical implications of the relationships between the variables [44] .
The path coefficients for COM → PE and PE → ATT are both at 0.75. Thus for every unit change in COM there is almost a one unit change in PE; the same applies to the effects of changes in PE on ATT. The relationship between these variable is thus more substantive than the relationship between OFC → PE, in which 9 unit changes in OFC would need to occur before there is a 1 unit change in PE.
So while tests of statistical significance show that all 12 direct paths are significant, tests of practical significance demonstrate that PE, ATT and COM have a more substantive influence on behavioural intention (BI) than does EE or SI.
To test the influence of moderating variables, PLS was used to generate path coefficients for each separate data set based on age, job position, computer experience and computer skills. The R2 values and hence the explanatory power of the model did not change significantly in each subset (ranged from 56.9% -67.8%), despite significant changes in n and the existence of differing moderating variables. This consistency across subpopulations is a sign of representative reliability and implies the model is robust as the R2 is high across subpopulations.
Selected Descriptive Results
The majority of respondents had access to a personal computer (95%) and the Internet (86%). Only 35% used a laptop and 6% reported using PDAs. A variety of clinical, administration & professional uses of ICT were identifiedpredominantly use of ICT for continuing professional development (80%) and researching on the Internet (84%).
An interesting and unexpected result of this phase of the research was the interest and support of this research by the occupational therapy community. Due to the length of the survey as well as the fact that this was the first time such research had been conducted, the researchers were optimistically hoping to receive ~500 survey responses. The actual response of 2044 exceeded expectations and was itself an indicator of the importance of this topic to the OT community. People contacted us requesting a copy of the survey and one person even asked for another copy because the snails in her mailbox had eaten it! In addition, the responses contained an excess of qualitative comments (more than space was allocated for), further demonstrating OTs interest in the topic of ICT acceptance and use. The majority of OTs expressed a high interest in the topic of technology and were interested to know more about how other health professionals and other OTs are incorporating ICT into their work. Further evidence of OT's positive attitudes and motivation levels towards ICT were that 89% of respondents want to increase their ICT skills/competency; 85% foresee an increase in the use of ICT in the next 5 years and 84% believe ICT can add positive value to their work as therapists.
Problems of access to ICT and the provision of training were cited and many therapists complained that their workplace did not give them adequate access to ICT. Many shared stories of how their one computer is "so old" and is shared by up to 10 other health professionals.
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Results -Phase III
The following information and discussion is provided which provides support for the research model and which demonstrates the unique influences upon allied health professionals' acceptance and use of ICT.
Of the 16 individuals employed at KaK, 14 consented to take part in this research. The following reports an analysis of responses from 9 key staff, 8 of whom were at KaK for the entire duration of the research and 1 of whom started 5 weeks after implementation of the new system. Participants included occupational therapists, physiotherapists, speech therapists, a psychologist, a therapy assistant and administration/management staff.
Technology Use
The use of ICT at KaK increased dramatically over the 7-month duration of this study.
All participants reported an increase in frequency and extensiveness of use. While management staff reported a 60-250% increase in their use of computers, therapists reported a 100-150% increase.
Participants used computers for a variety of clinical, administration and professional purposes. Since implementing the new system: 67% of participants reported an increased use of computers during client interventions (i.e. as a tool in therapy); 78% increased their use of ICT to communicate with clients and/or families; 67% increased their use of computers to document client information and to schedule client appointments; and 56% increased their use of ICT for continuing professional development and education. 100% of participants foresee an increase in the use of ICT in their work in the next 5 years and 88% believe ICT can add positive value to their work.
All staff learnt new ways of using computers in their work. Examples observed by the researcher and reported by participants include: i) Clinical purposes, e.g. including digital photos and scanned images of a child's handwriting into a report that is saved in PDF format and emailed to the relevant external agencies; ii) Administrative purposes, e.g. utilising a laptop and data projector for staff meetings; and, iii) Therapeutic purposes, e.g. creating a PowerPoint presentation for a child as a motivating tool to improve hand-eye coordination and communication.
Technology Acceptance
Due to the small number of cases, statistical significance of the direct paths and moderating variables was unable to be determined. However, raw survey data and qualitative data collected during the course of the research lends support to the following constructs in the research model:
• Attitude -raw data from the questionnaire (T1 average (ave) = 6.09), in addition to observation and interviews, illustrates all participants to have a positive attitude towards the new system. The positive attitude of staff surprised one interviewee who stated "(I'm) surprised staff have taken to it as well as they have. They've been really positive and taken it on board".
• Anxiety -participants reported varying levels of anxiety towards using the system and was not observed or reported (T1 ave = 2.88) to directly influence system use.
• Self-efficacy -The raw data (T1 ave = 4.47) indicates low-medium levels of computer selfefficacy for the majority of participants. This appeared to have little impact on use.
• Performance expectancy -A commonly cited benefit of the new system by staff is improvements in work productivity and efficiency (n=8, 88.8%). This was also reflected in the raw data on performance expectancy (T1 ave = 5.84).
• Effort expectancy -(T1 ave = 5.09). There was much variation within the organisation as to the preimplementation level of ICT knowledge and skills. Some staff quickly became skilful while others continue to experience difficulty. However, this variation does not appear to effect use of the system and it is possible that the effort required to learn and use the system is not a reliable indication of use.
• Social influence -although not receiving a high raw score (T1 ave = 4.97), "peer pressure…in a good way", was cited by an interviewee as a factor contributing to ICT use at KaK. Many interviewees also referenced the ability to ask other staff for assistance as a factor contributing to their use of the system.
• Compatibility -the research model hypothesises that compatibility, the degree to which an innovation is perceived as being consistent with the existing practices, values, needs and experiences of the health care professional, is a key variable influencing acceptance and use. In support of this, high scores were attributed to the raw data (T1 ave = 6.22). Qualitative data suggests that a key specific feature of the IS at KaK that impacted system use and outcomes are its ability to meet individual and organisational needs and to enhance staff ability to carry out their core functions and maintain the goals and objectives of service delivery.
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• Organisational facilitating conditions -All interviewees attested to the support given to them by the management team. There was a unanimous belief that management "did their best", were supportive and encouraging and made themselves available to assist staff and answer their questions. Again, this is reflected in the high raw data score (T1 ave = 5.78). Conversely, the provision of training, resources and time to gain the knowledge and skills necessary to use the new system is also a part of this construct. It was widely acknowledged by all interviewees that the training provided to staff was inadequate and that provisions should have been made for allocating staff time to learn the new system and to transfer their data. However, it is possible that these potential barriers to acceptance and use did not pose barriers due to other contributing factors, as outlined below.
Analysis of the richness of the qualitative data collected throughout the research period has revealed additional factors which contributed to acceptance and use of the new system.
• Gender -KaK is a female dominated organisation. With the exception of one volunteer (Ian) and a parttime psychologist (who was not available to take part in this study), all employees are female. While gender was not a focus of this study, it is hypothesised to be a moderating variable in the research model. It is important to note that alliedhealth organisations are often female dominated and this is an important factor to investigate in future acceptance research in the health sector.
• IT support -this is provided by a volunteer whose role has extended to a virtually full-time position. He is constantly on-hand to answer staff questions and to trouble-shoot technical problems. All staff have grown reliant on his presence and the CEO attributed the success of IS implementation to him. This attests as to the importance of IT support in contributing to use and acceptance.
• Computer access -access is a moderating variable in the research model. Although unable to be quantitatively measured, the majority of staff cited the ability to access a computer when needed as a key feature of their increased use of ICT.
• Funding -as a non-profit organisation, predominantly reliant on Government funding, all staff are acutely aware of the constant financial and resource constraints.
As a result, staff were appreciative of their "windfall" and were excited about "entering the Information Age"; as one staff member stated "if we don't have this, we don't have anything". This added to staff motivation to use the new system.
• Other individual characteristics. All participants were asked to describe why they and others persisted in their use of the system when faced with continual technical problems and other barriers. The responses were concisely captured by one who stated "Bloodymindedness!...We are all pretty persistent, dogged and determined. We've gone this far and we've made the commitment, and we (know) we can do it". These individual characteristics of persistence and determination may be worth including in future technology acceptance studies.
• Altruism as part of the organisational culture. The structure and culture of an organisation may influence acceptance, use and IS success. This has been particularly evident at KaK.
Although the organisational chart shows some hierarchy in the organisational structure, the organisation fosters a unique sense of community amongst staff and volunteers. They work as a team and often provide services as part of a multi-disciplinary team. All staff contribute to the decision-making process and can be involved as much, or as little as they choose, in the operations of the organisation. Acceptance and use of the new system was viewed by staff as an opportunity to enhance the service provided to KaK clients and their families and their motivation highlights staff commitment to the organisation, its missions and goals.
Also important were the links between technology acceptance and use and the matching of organisational and individual goals. The individual goals of system implementation and use were closely aligned to the organisational goals. Although this did not appear deliberate, it further attests to the organisational culture, commitment and values of the organisation and the individuals it employs. The alignment of the goals fostered a sense of "we're all in this together" and ensured everyone aimed towards similar outcomes which added to individual motivation to use the system.
Success of the IS implementation
The IS implementation at KaK was deemed a success by study participants, as indicated by: improved access, increased productivity, decreased stress, improved time management/efficiency, and staff acceptance and use. The success of this implementation has continued past the research period and the organisation and the therapists have "gone from strength to strength" in their use of ICT. Acceptance of the technology translated into use of the technology; which evolved into dependence on technology and a commitment to increase their use of ICT wherever possible. ICT is now seen as an essential tool and staff have become reliant on its use. IS failures have resulted in staff dissatisfaction and claims being made that they "can't do their work".
This success was despite a number of significant challenges which occurred post-implementation, including: the fast pace of change; inadequate training provided to staff; no time given to staff to support their adjustment to and learning of the new system; and underdevelopment of policies, procedures and guidelines for use. They were also plagued with technical problems which include a longer-than expected implementation period; an inadequate infrastructure; incorrect configuration of the network and consistent error messages and system crashes.
Conclusion
This paper presents an overview of the development and testing of a model of technology acceptance by Australian occupational therapists.
Results from this study demonstrate both quantitative and qualitative support for the research model. The analysis performed to date and presented in this paper demonstrates that all 12 direct path hypotheses are statistically significant, and that compatibility (COM), attitude (ATT) and self-efficacy (SE) exhibit a higher practical significance on intention to use ICT than effort expectancy (EE) or social influence (SI). The direct-effects only model explained 63% of the variance in behavioural intention to use ICT. The preliminary analysis of the influence of age, job position, computer experience and computer skills as potential moderating variables provides further evidence of the robustness of the model and demonstrates the value of including moderating factors to help explain and describe the phenomenon of technology acceptance.
Results from the case study demonstrate qualitative support for the research model and provide rich information on other factors that may influence allied health therapists' ICT acceptance and use decisions. Factors such as altruism, individual commitment to the organisation and motivation were identified as contributing to the acceptance and use of the new system. This work has highlighted the complexity of the constructs and relationships that influence technology acceptance and successful implementation outcomes. Much of this complexity is not addressed in many of the technology acceptance models, which often aim for simplistic description of the factors at play and hence are limited in their ability to understand and describe this complexity. It is suggested that these factors be considered in future developments and extensions of technology acceptance models and research in the health sector.
Information from the case study and the survey support the position that OT's are highly motivated and hold positive attitudes towards ICT and the potential benefits of technology use for them and the clients they serve. Results show that while the factors influencing individual technology acceptance and use decisions by healthcare professionals vary from those factors that apply to business professionals and students; that there may be some particularly unique factors that contribute to allied health therapists and those working in community based settings. Further broadening of enquiries of technology acceptance to include non-medical health professionals will only aid our understanding of the various complexities of IS implementation in the health sector and will generate knowledge which can be applied to improve the success of information system implementation in this arena.
